Caspase-activation and induction of inducible nitric oxide-synthase during TNF alpha-triggered apoptosis.
Activation of the intracellular "death domain" (DD) of the 55kD-TNF alpha-receptor by TNF alpha initiates signal and effector cascades with pro- and anti-apoptotic function. Co-activation of the adjacent "NO-domain" is followed by induction of inducible nitric oxide-synthase (iNOS) and generation of nitric oxide radicals (NO.). Recently, we have shown NO.-generation to be essential for TNF alpha-induced apoptosis of various tumor cell lines. However, the impact of iNOS activation in relation to other promoters of apoptosis, such as the caspases, is still unclear. Caspase activation, iNOS induction and death rate were therefore investigated in TNF alpha-treated MCF-7 cells. Incubation with TNF alpha (+/- cycloheximide) led to activation of the caspase cascade and was followed by apoptosis. Simultaneously, TNF alpha stimulated induction of iNOS and generation of NO.. Caspase inhibitors DEVD-CHO, YVAD-cmk and YVAD-CHO effectively inhibited caspase activation and prevented apoptosis. Apoptotic cell death was decreased to a similar degree following inhibition of iNOS by L-nitro-arginine-methyl-ester (L-NAME). Cell death suppression by caspase inhibition did not result in reduced iNOS activity, as well as L-NAME-dependent prevention of apoptosis was not associated with caspase inactivation. Taken together, TNF alpha induces apoptosis in MCF-7 cells by initiating a two-sided effector pathway including iNOS-induction and activation of caspase 1- and 3-like proteases. Both mechanisms seem to be equally essential for the execution of the death program. The exact nature of their cooperation needs further clarification.